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ACIDS BIOCIDES deep-water, CP retrofit, 9-15 
GA See also HYDROGEN SULFIDE; SOUR See also WATER TREATMENT in discontinuous permafrost, 10-20 
ye SERVICE Antibiofoulants, 11-43 water, 1-15, 5-12, 5-18, 11-17, 11-9 
7 es Carbonic, and wet corrosion of carbon steel, Arctic environment, 4-58 Potential measurements on integrated salt bridge 
aes: 1-40 Artificial marsh treatment system, 12-42 and steel coupons, 6-15 
“ Corrosion resistance of Ni-Cr-Mo alloy in, 3-49, Compatibility studies, 11-43 Stray current, 5-12, 7-18, 8-14, 8-18, 11-9 
of 3-56 Concrete structures in immersion service, 5-26 Sydney Opera House, 9-21 
Hydrochloric Environmentally acceptable, 2-71 Underground storage tanks, 10-26 
accelerated refinery corrosion, 5-55 Monitoring, 11-49 


Zn/hydrogel system for reinforced concrete, 3-14 


boiling, weld decay testing of SS tubing, 6-58 Oil pipelines, 7-53 
low-toxicity inhibitor for industrial cleaning, Peracetic acid, 8-42 CHLORIDES 
2-63 Refinery cooling system, 5-42 See also SALTS 
Peracetic, as biocide, 8-42 Ammonium, and localized attack of SS refinery % 
Sulfuric BOILERS parts, 5-59 
concrete sewer pipe degradation, 1-51 See also HEAT EXCHANGERS; POWER Calcium, and steel column corrosion, 5-70 
fiber-reinforced composite degradation, 5-65 PLANTS Concrete corrosion, 5-12, 9-21 
fluorocarbon liner in scrubber, 2-85 Artificial marsh water treatment, 12-42 
Cleaning, low-toxicity inhibitor for, 2-63 CHLORITES: Plastics for handling of, 10-34 
gk ADHESIVES Combustion gases, and corrosion rate prediction, 
4 Hydrogel, and CP of reinforced concrete, 3-14 12-36 
Pipeline auto-sealing system, 4-40 Steam-side carryover salt deposition, 5-48 4-58 
AIRCRAFT CORROSION molten salt attack, 5-48 Discontinuous permafrost, pipeline CP, 10-20 


Contractor guidelines, 10-66 
Hydraulic line, cracked, 10-72 
Marine-tropical environments, 5-33 


Marine-tropical environments, aircr: rrosi 
nitride embrittlement, 6-62 P 


Tube deposits, chemical dissolution tests, 9-48 —_ 
Waste heat, catastrophic failure, 2-81 COATINGS 


ALUMINUM AND ALLOYS BRIDGES: Industrial lead abatement, 9-30 Aircraft in marine-tropical environments, 5-33 
Aircraft corrosion in marine-tropical ; Anodes, deep-water, repair of, 9-15 
environments, 5-33 CATHODIC PROTECTION Clad piping components for refineries, 7-29 
Anodes for deep-water pipelines, 6-20 See also ANODES Costs, products, and service life, 2-39 
Diffusional coatings on steel, 6-28, 6-62 Anode field, 1-15 Diffusional, on steel, 6-28, 6-62 
Hydraulic line, cracked, 10-72 Coating quality assessment, 4-21 Disbondment on pipelines, 4-13 
Weldments, MIC, 6-46 Computerized, and pipeline reconditioning, 10-14 | Epoxy polymer concrete, 1-20 “ 
Concrete, steel-reinforced, 2-22, 3-14, 9-21, Fusion-bonded epoxy, 1-20 a 
AMORPHOUS ALLOYS: Wear resistance, 11-27 11-17, 12-16 Girth weld, field applied, 1-20 a 
ANODES Conservatism in design, 2-27 Lead-based paint : 
See also CATHODIC PROTECTION 
Anode field CP. 1-15 Data acquisition systems, 1-9, 10-14 removal from water main, 9-30 ; 
Deep-water pipelines, 6-20, 9-15 Disbonded pipeline coatings and, 4-13 New Orleans Offshore Corrosion Coriference, 
Galvanic Drainage bonds, 7-18 331 é. 
for prestressed concrete pipe, 5-12 Electrical isolation method, 8-14 pie ee flanges, on 
Zn/hydrogel system, 3-14 EPA compliance, 5-23 
Zn wired rebar, 2-22 Gas distribution system, remote monitoring, ae system for pipeline 
7-14 joints, 4~ 
sutures, conservatism. 2-27 | curren historical overview, 7-18 | Pome, fr tanks, 10-42 
: : Parameters, in situ acquisition of, 1-9 Quality assessment in CP systems, 4-21 
ATMOSPHERIC CORROSION Photovoltaic cells in, 12-12 Silicone-based, for concrete biofouling sf 
Aircraft in marine-tropical environments, 5-33 Pipe, prestressed concrete, 5-12, 8-64 protection, 5-26 
Diffusional Zn and Al/Zn-based coatings on steel, | Pipeline crossings, 8-18 Soluble salts, field testing guide, 8-27 
6-28 Pipelines Specification writing, 1-25 
bell and spigot type, locating open joints in, Thermal spray, 12-27, 12-31 
BACTERIA 5-18 Wear-resistant alloys, 11-27 


See MICROBIAL ATTACK 
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COBALT AND ALLOYS: Wear resistance, 11-27 


COMPOSITES 

See also POLYMERICS 
Fiber-reinforced 

microbial degradation of, 3-37, 5-65 

rail car tanker liner, 10-34 
Isopolyester pipe, for cooling water, 4-74 
Spoolable pipe and tubing, 1-48 


CONCRETE 
Prestressed pipe 
CP, 5-12, 11-17 
potential survey technique, 8-64 
Prestressed water reservoir failures, 9-64 
Sewer pipe, admixtures for, 1-51 
Silicone-based coatings for biofouling protection, 
5-26 
Steel reinforced 
CP criteria, 12-16 
lining cracks in water pipes, CP, 11-17 
pilings, repair of, 1-18 
Sydney Opera House, CP, 9-21 
Zn/hydrogel CP system, 3-14 
Zn wire for CP, 2-22 


COPPER AND ALLOYS 
Admiralty brass 
chemical dissolution tests, 9-48 
heat exchangers, SCC, 5-42 
Aluminum bronze roller gate chain, 3-57 
Liquid metal cracking, 12-57 
Weldments, MIC, 6-46 


CREEP FAILURE: Waste heat boiler, 2-81 


CREVICE CORROSION 
Painted pipe flanges, 3-27 
SS refinery parts in ammonium chloride, 5-59 


DATA ACQUISITION/ANALYSIS 
Computerized CP, 10-14 

CP parameters, in situ, 1-9 
Trans-Alaska pipeline, 2-36 


DESIGN 
Aircraft contractor guidelines, 10-66 
Alloying elements and SCC, 11-63 
Anodes for deep-water pipelines, 6-20 
Clad piping systems, 7-29 
Composite pipe, spoolabie, 1-48 
Concrete sewer pipe, 1-51 
CP systems 

conservatism in, 2-27 

in-situ data acquisition, 1-9 

remote, for gas distribution system, 7-14 
H,S, and corrosion rate prediction, 12-36 
Hydraulic line, cracked, 10-72 
Protective coating guidelines, 2-39 
SS tubing, rapid screening of, 9-71 
Superheater tubes, 6-62 
Surface preparation for corrosion control, 11-56 
Water reservoirs, prestressed concrete, 9-64 
Wear-resistant alloys, 11-27 
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Wet fireproofing and building column corrosion, 
5-70 


ECONOMICS 

Biocides, environmentally acceptable, 2-71 

CP design conservatism, 2-27 

Pipeline reconditioning costs, reducing, 10-14 
Protective coatings, 2-39 


EMBRITTLEMENT 

Hydrogen, of high-strength fasteners, 12-54 
Nitride, of carbon and low-alloy steels, 6-62 
Prestressed concrete cylinder pipe, 5-12 


ENVIRONMENTAL CRACKING: Rapid screening 
of SS, 9-71 


ENVIRONMENTAL PROTECTION AGENCY 

CP requirements, 5-23 

Lead-based paint inspection, 3-34 

Tank liner study, 3-9 

Underground storage tank compliance, 2-37, 
4-31, 5-23, 10-30 


EROSION-CORROSION: Wear-resistant alloys 
for, 11-27 


EXTERNAL CORROSION 
Deep-water pipelines, anodes for, 6-20 
Underground coated pipelines, 4-13 


FAILURE ANALYSIS 

Dielectric isolation flanges, 11-9 

ETP Cu bars, 12-57 

Fasteners, high-strength, 12-54 

Gas turbine combustion chamber, 7-62 
Hydraulic line, cracked, 10-72 

LPG line fitting, 5-55 

Steel building columns, 5-70 
Superheater components, 5-48, 6-62 
Waste heat boiler, 2-81 

Water reservoirs, prestressed concrete, 9-64 
Water well screens, 6-66 


FAILURE 
See CREEP FAILURE; FAILURE ANALYSIS; 
FATIGUE FAILURE 


FATIGUE FAILURE: Gas turbine combustion 
chamber, 7-62 


FLUE GAS DESULFURIZATION: Rubber linings, 
4-33 


FUNGUS 
See also MICROBIAL ATTACK 
Degradation of fiber-reinforced composites, 3-37 


GALVANIC CORROSION 

Prestressed concrete pipe, 5-12 

Reinforced concrete, Zn/hydrogel CP system for, 
3-14 

Zn wired rebar, 2-22 

GAS 


See NATURAL GAS; OIL AND GAS 
PRODUCTION 


GEOTHERMAL ENERGY 
Composite pipe for cooling water, 4-74 
Unit condenser, MIC, 3-43 


HAZARDOUS WASTE: Industrial lead abatement, 
9-30 


HEAT EXCHANGERS 

See also BOILERS; POWER PLANTS 
Cleaning, low-toxicity inhibitor for, 2-63 
Monitoring of reuse water, 5-42 
Water treatment assessment, 10-52, 10-59 


HYDROGEN SULFIDE 

See also ACIDS; SOUR SERVICE 
Corrosion rate prediction and, 12-36 
Sour aqueous environments, 4-72 


INHIBITORS 

See also WATER TREATMENT 
Arctic environment, 4-58 
CO, for wet CO, corrosion of carbon steel, 1-40 
Downhole capillary injection system, 9-54 
Laboratory selection tests, 12-31 
Low-toxicity, for acid cleaners, 2-63 
Polyaspartate, and mineral scales, 4-53 
Polymeric, for cooling water, 1-32 
Residual concentrations, analysis of, 9-38 
Zn replacement technology, 8-35 


INSPECTION 
See also TESTS 
Lead-based paint, 3-34 
LPG Horton spheres, 7-59 
Pipe 
HVAC, 2-56 
large-diameter insulated, eddy-current, 1-58 
prestressed concrete, potential survey 
technique, 8-64 
Pipelines 
bell and spigot type, 5-18 
deep-water, 9-15 
MFL tool hardware for, 2-75 
Thermal spray coatings, 12-31 


INTERGRANULAR ATTACK: Type 409 SS, 8-57 


LEAD PAINT 
EPA regulations, 3-34 
Removal from water main, 9-30 


LINE PIPE 
See PIPELINES 


LININGS 

Fluorocarbon, in acid scrubber, 2-85 
FRP composite, for rail car tanker, 10-34 
Rotolinings, 10-42 

Rubber, in FGD plants, 4-33 
Thermoplastic, high-performance, 10-42 


LIQUID METAL CRACKING: Pure Cu, 12-57 
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LOCALIZED ATTACK 
See also MICROBIAL ATTACK; PITTING 
ATTACK 

SS in ammonium chloride, 5-59 


MAINTENANCE 

HVAC pipes, 2-56 

Low-toxicity inhibitor for acid cleaners, 2-63 
Oil pipelines, 7-53 

Protective coatings, 2-39 

Water supply pipeline, anode field CP for, 1-15 


MARINE ENVIRONMENTS 
See also SEAWATER 

Aircraft corrosion, 5-33 

Weldments, MIC, 6-46 


MATERIALS SELECTION 
See DESIGN 


MEASUREMENT 
AC current in soil, 11-9 
Electrochemical, and prestressed concrete 
corrosion, 9-64 
Pitting potential, limitations on use, 1-65 
Potential 
integrated salt bridge and steel coupons, 
6-15 
prestressed concrete pipes, 8-64 


MICROBIAL ATTACK 
See also FUNGUS; LOCALIZED ATTACK 
Antibiofoulants, 11-43 
Concrete sewer pipe, 1-51 
Concrete structures in immersion service, 5-26 
Environmentally acceptable control methods, 
2-71 
Fiber-reinforced composites, 3-37, 5-65 
Geothermal condenser, 3-43 
Myths related to, 6-40 
Oil pipelines, 7-53 
Refinery cooling system, 5-42 
Refinery water reuse and, 7-40 
SS water well screens, 6-66 
Weldments, 6-46 


MODELING: Furnace wall alloys, corrosion rate, 
12-36 


MONITORING SYSTEMS 

Arctic oilfield applications, 4-58 
Biocides, 11-49 

Gas distribution system, remote CP, 7-14 
Oil pipelines, MIC, 7-53 

Pipeline crossings, CP, 8-18 

Pipelines, CP, 10-14 

Refinery reuse water, 5-42 

Subsea, 3-31 

Sydney Opera House, CP, 9-21 


NATURAL GAS 
See also OIL AND GAS PRODUCTION 


Gas distribution system, remote CP monitoring, 


7-14 
Offshore pipelines, CP retrofit, 9-15 
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NEUTRALIZERS: Low base strength, for crude 
units, 7-46 


NICKEL AND ALLOYS 

Alloy 600, chemical dissolution tests, 9-48 

Alloy 800H, molten sait attack in superheaters, 
5-48 

Alloying elements, and SCC, 11-63 

Characteristics of, 3-53 


Gas turbine combustion chamber, fatigue failure, 


7-62 
Ni-Cr-Mo alloy 
corrosion resistance, 3-49, 3-56 
selective weld-metal attack, 7-66 
Wear resistance, 11-27 


Weldments, MIC, 6-46 


NUCLEAR POWER PLANTS 
See POWER PLANTS 


OFFSHORE STRUCTURES 
See also SEAWATER 
CP systems 
coating quality assessment, 4-21 
data acquisition, 1-9 
design conservatism, 2-27 
New Orleans Offshore Corrosion Conference, 
3-31 
Painted pipe flanges, corrosion control, 3-27 
Pipelines, CP retrofit, 9-15 
Rapid screening of SS, 9-71 
Spoolable composite pipe and tubing, 1-48 


OIL AND GAS PRODUCTION 
See also NATURAL GAS; REFINERIES 
Accelerated corrosion damage, 5-55 
Arctic, chemical product selection, 4-58 
Chemical treatment, continuous, 9-54 
HCI corrosion, 5-55 
Inhibitors 
capillary injection system, 9-54 
residual concentrations, 9-38 
LPG Horton spheres, cracking in, 7-59 
New Orleans Offshore Corrosion Conference, 
3-31 
Pipelines 
anodes for deep-water, 6-20 
CP in discontinuous permafrost, 10-20 
MIC, 7-53 
SS in ammonium chloride, localized attack, 5-59 
SS cracking, rapid screening, 9-71 
Wear-resistant alloys, 11-27 


PAINT 
See COATINGS; LEAD PAINT 


PIPELINES 

Anode field CP, 1-15 

Buried bell and spigot type, locating open joints 
in, 5-18 

Computerized CP technology, 10-14 

Crossings, CP at, 8-18 

Disbonded coatings, 4-13 

Electrical isolation CP method, 8-14 

Girth weld coatings, field applied, 1-20 


Inspection, MFL tool hardware for, 2-75 
Oil and gas 
anodes for deep-water CP, 6-20 
CP retrofit offshore, 9-15 
in discontinuous permafrost, 10-20 
inhibitors, residual concentrations, 9-38 
MIC control, 7-53 
remote CP monitoring, 7-14 
Polyethylene coated, auto-sealing of joints, 4-40 
Potential measurements on integrated salt bridge 
and steel coupons, 6-15 
Reconditioning costs, reducing, 10-14 
Stray current interference, 11-9 
Trans-Alaska, SAFE computer program, 2-36 
Water 
concrete lining cracks, 11-17 
lead paint removal, 9-30 
stray current interference, 11-9 


PIPES 
Clad refinery components, 7-29 
Eddy-current examination, 1-58 
HVAC, cleaning of, 2-56 
Painted flanges, corrosion control, 3-27 
Prestressed concrete 

CP of, 5-12 

potential survey technique, 8-64 
Sewer, concrete admixtures, 1-51 
Spoolable composite, 1-48 


PITTING ATTACK 
See also LOCALIZED ATTACK 
Aircraft in marine-tropical environments, 5-33 
Geothermal condenser tubing, 3-43 
Pitting potential measurements, limitations on, 
1-65 
SS refinery parts in ammonium chloride, 5-59 
SS water well screens, 6-66 


POLYMERICS 

See also COMPOSITES 
Additives for cooling water, 1-32 
Fiber-reinforced, for rail car tanker liner, 10-34 
Polyaspartate scale inhibitors, 4-53 
Thermoplastic linings, high-performance, 10-42 


POWER PLANTS 
See also BOILERS; HEAT EXCHANGERS 
Silicone-based coatings for biofouling protection, 
5-26 
Surface preparation and corrosion control, 11-56 


PULP AND PAPER INDUSTRY: Cooling water 
treatment, 8-35 


REBAR 
See CONCRETE 


REFINERIES 
See also OIL AND GAS PRODUCTION 
Accelerated damage at LPG or hydrogen mix 
points, 5-55 
Clad piping components, 7-29 
Cooling system reuse water, monitoring of, 5-42 
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Crude units, low base-strength neutralizers for, 
7-46 

Water reuse in, 7-40 

Wear-resistant alloys for, 11-27 


RUBBER: Linings in FGD plants, 4-33 


SALTS 
See also CHLORIDES 
Formation in crude units, 7-46 
Molten, attack of superheater components, 5-48 
Soluble, field testing guide, 8-27 


SEAWATER 
See also MARINE ENVIRONMENTS; 
OFFSHORE STRUCTURES 
CP systems 
coating degradation, 4-21 
data acquisition, 1-9 
Defoamers in arctic environment, 4-58 
Fiber-reinforced composite degradation, 5-65 


SOUR SERVICE 

See also ACIDS; HYDROGEN SULFIDE 
Definitions, review of, 4-66, 4-68 
Dissolved sulfur in, 4-72 


SPECIFICATIONS: Coatings, 1-25 


STANDARDS 
See also TESTS 

DOT, gas pipeline CP, 10-14 

EFC, sour service definitions, 4-66, 4-68 

NACE MR0175, sour service definitions, 4-66, 
4-68 

NACE RP0169-92, buried pipeline CP, 10-14 

NEN-742-1996, cooling water treatment, 10-52, 
10-59 


STEELS, CARBON 

CO inhibition of wet CO, corrosion, 1-40 
Diffusiona!l Zn and Al/Zn-based coatings, 6-28 
LPG Horton spheres, cracking in, 7-59 

MIC mechanisms, 6-40 

Nitride embrittlement, 6-62 

Paper mills, 8-35 

Rail car tanker, plastic liner, 10-34 

Refinery fitting, HCI corrosion, 5-55 

Refinery heat exchangers, water reuse in, 7-40 
Selection for CO, corrosion tests, 12-50 


STEELS, LOW-ALLOY 
Hydrogen embrittlement, 12-54 
Nitride embrittlement, 6-62 

Weldments, MIC, 6-46 


STEELS, STAINLESS 

Alloying elements, and SCC, 11-63 

Capillary tubing for downhole injection, 9-54 
Clad piping systems, 7-29 

Environmental cracking, rapid screening for, 9-71 
Geothermal condenser tubes, MIC, 3-43 
Localized corrosion in ammonium chloride, 5-59 
MIC mechanisms, 6-40 

Pitting potential measurements, 1-65 
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Roller gate chain, 3-57 

Superheater components, molten salt attack, 
5-48 

Surface preparation, 11-56 

Tubing, weld decay test, 6-58 

Type 409 ferritic, sensitization and stabilization, 
8-57 

Water well screens, MIC, 6-66 

Wear resistance, 11-27 

Weldments, MIC, 6-46 


STRAY CURRENT 
Electrical isolation method, 8-14 


Embrittlement of prestressed concrete pipe, 5-12 


Historical overview, 7-18 
Pipeline crossings, 8-18 
Water pipeline system, 11-9 


STRESS CORROSION CRACKING 
Admiralty brass in heat exchangers, 5-42 
Al hydraulic line, 10-72 

Ni-base alloys, 11-63 

SS, effect of alloying elements, 11-63 


SUPERHEATERS 
See BOILERS 


TANKS 
Aboveground storage 
EPA liner study, 3-9 
mass integrity of, 3-21 
Chemical storage, in arctic environment, 4-58 
Linings 
FRP for sodium chlorite handling, 10-34 
thermoplastic, 10-42 
Underground storage 
EPA compliance, 2-37, 4-31, 5-23, 10-30 
unusual CP situations, 10-26 


TESTS 
See also INSPECTION; STANDARDS 
Chemical dissolution, on Alloy 600 and brass, 
9-48 
CO, corrosion, carbon steel selection, 12-50 
Cooling water treatment, 10-52, 10-59 
Electrochemical 
on Alloy 600 and brass, 9-48 
prestressed concrete reservoir failures, 9-64 
Leak detection in tanks, mass integrity method, 
3-21 
SCC of stainless alloys, 11-63 
Slow strain rate, for rapid screening of SS, 9-71 
Soluble salts, field testing guide, 8-27 


THERMAL SPRAYING 
Inspection and training, 12-27 
Overview, 12-31 


TITANIUM AND ALLOYS: Weldments, MIC, 6-46 


TUBING 
Al hydraulic line, cracked, 10-72 
Austenitic SS, weld decay test, 6-58 


Weld decay test, boiling HCI (ASTM A 249), 6-58 


Electrically shrinkable, for auto-sealing pipeline 
joints, 4-40 

Geothermal condenser, MIC, 3-43 

Martensitic SS, rapid screening of, 9-71 

Spoolable composite, 1-48 


TURBINES: Gas combustion chamber, fatigue 
failure, 7-62 


WATER, COOLING 

Artificial marsh treatment system, 12-42 

Composite pipe for, 4-74 

Paper mills, 8-35 

Peracetic acid, as biocide, 8-42 

Polymeric additives, 1-32 

Refinery reuse water, 5-42, 7-40 

Silicone-based coatings for biofouling protection 
in immersed concrete structures, 5-26 

Standard test procedure, 10-52, 10-59 

Zn replacement technology, 8-35 


WATER, FRESH: SS water well screens, MIC, 
6-66 


WATER, POTABLE 

Anode field CP, 1-15 

Bell and spigot type buried pipelines, locating 
open joints in, 5-18 

Concrete reservoir failures, 9-64 

CP of prestressed concrete pipe, 5-12 


WATER, SEA 
See SEAWATER 


WATER TREATMENT 

See also BIOCIDES; INHIBITORS 
Artificial marsh system, 12-42 
Paper mill supply, 8-35 
Refinery reuse water, 5-42, 7-40 
Standard test procedure, 10-52, 10-59 


WEAR RESISTANCE: New alloys for, 11-27 


WELDS AND WELDMENTS 

Austenitic SS tubing, weld decay test, 6-58 

Chemical elements, effects of, 9-78 

Clad piping systems, 7-29 

Fe-, Ni-, Cu-, Al-, and Ti-based, MIC, 6-46 

Friction-welded deep-water anodes, 9-15 

Gas turbine combustion chamber, fatigue failure, 
7-62 

Hardfacing alloys, 11-27 

LPG Horton spheres, cracking in, 7-59 

Ni-Cr-Mo alloy, selective attack, 7-66 

Type 409 SS, sensitization, 8-57 


ZINC AND ALLOYS 

Cooling water treatments, 8-35 

Diffusional coatings on steel, 6-28 

Zn anodes, CP of prestressed concrete pipe, 
5-12 

Zn/hydrogel CP system for reinforced concrete, 
3-14 

Zn wired rebar, 2-22 
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